N The increasing spread of sexually transmitted infections during the past few years, particularly among teenagers and fairly young adults, is a disquieting sign of increased sexual risk-taking, which in turn is increasing the risk that HIV infection is spread in these groups.
N The evident deterioration of vaccination coverage in certain groups of children observed at the end of the 1990s has been halted. Continued information and education however, is required to maintain a well functioning child vaccination programme. N The development towards increased antibiotics resistance has not yet been halted and action in care hygiene against the spread of antibiotics resistance should therefore continue to have high priority.
N Imported infection risks and external threatse.g. resistant TB, HIV, SARS, avian (bird) influenza -have come further into focus during the past few years. This situation has required major preparedness and planning efforts.
Are infectious diseases a public health problem?
A first question to be answered is whether infectious diseases should be considered as public health problems in Sweden. Many infectious diseases these days occur fairly sparsely among the population. Others, including serious ones, should be viewed more as rarities without potential for more extensive spread. Nevertheless there are several reasons why many infectious diseases must be viewed as highly urgent public health problems.
''Children's diseases'' -measles, German measles (rubella), polio etc -are examples of infections with a potential to afflict large groups, even large sections of the population, unless effective preventive measures in the form of e.g. vaccination are maintained. Child vaccination programmes are classic examples of successful public health work. Here, however, the purely medical measures must be supplemented with extensive information and education, directed chiefly to parents and staff, to be able to maintain high vaccination coverage. This was shown clearly some years ago when panic reports on injurious effects of vaccination led to an evident reduction in the proportion of children vaccinated (see below).
Infections spread via food -salmonella, Campylobacter etc. -are still a considerable problem in Sweden. On the other hand large outbreaks of serious nature are fairly uncommon nowadays thanks to extensive hygiene measures for food. These measures include action throughout the whole chain of handling of foods; and they must be continually maintained at a high level to prevent infections from developing into a prominent public health problem.
Other diseases, e.g. tuberculosis, have been forced back thanks to better living conditions and improved diagnostics and treatment. Yet even in Sweden there is an evident risk that the disease will regain a foothold and spread in groups that are more exposed to risk than others.
Influenza is another typical example of an infectious disease that during some periods does not circulate in Sweden at all, but which regularly returns as a more or less serious epidemic. During the annual influenza season, measures are directed towards informing risk groups (elderly persons, those with heart and lung conditions and others) on the use of getting vaccinated. This is done both individually e.g. in connection with regular visits to a doctor, and in special vaccination campaigns. Elsewhere, individuals and the community can affect the spread of influenza only to a small extent.
During the past few decades interest in what are called new emerging or re-emerging infections has increased markedly. This expression refers to new, or earlier non-described, infections that gain extensive spread and not seldom exhibit a serious disease picture. It may be already-known diseases, i.e. infections that recur in new forms, e.g. as antibiotics-resistant and that therefore have the potential to become a more palpable public health problem than formerly.
A number of 'new' infectious agents (sources of infections) have been identified during the past few decades (Table 5 :16). These sources of infections are now representing a significant part of the infections that are of great importance both in the health services and in disease prevention work.
This large variability, not only regarding the development of new diseases but also the spread of those already established means that changes during a threeyear period are of necessity very large. This is reflected clearly in the difference in choice of subject and appraisals between the previous public health report, Health in Sweden 2001 -The National Public Health Report 2001 [1] , and the present report.
Large variation in spread of infections and possible countermeasures
It is important to realize that infectious diseases are an unruly collection of complaints with only one common denominator, namely that they are infectious between people or, which is often the case, from animals to people. The expressions of disease are many, as are the ways they spread. This is reflected in the variation of possible preventive measures. The basis for disease prevention -public health action -is primary preventive measures, i.e. action to reduce the risk of an individual coming in contact with an infectious agent, or reduce the risk that an exposed individual falls ill. Measures can thus be anything from vaccination and checking of blood donors to information on the correct treatment of foods, safer sex e.g. use of condoms and, for narcotics abusers, clean syringes.
There is also secondary preventive work, with measures for preventing an already infected person from passing the infection on to others. Secondary prevention includes counselling and rules of conduct for the individual and infection tracing (contact tracing) so as to map and prevent the further spread of infection where possible.
It is important that disease prevention is not only carried out with biological and medical means, but also to a large extent -in some cases exclusivelywith action at a behavioural level rather than a scientific one. The legislation that regulates this work, the Infectious Diseases Act (2004:168) [2] also permits intervention in certain cases in the form of isolation of the ill person and compulsory sampling, together with quarantine and cordoningoff when certain diseases break out. However, such measures must be used very restrictively and only under serious conditions when risk that an epidemic may spread is obvious.
Disease prevention is organized internationally
A further aspect of infectious diseases is the extensive international organization for their control. This control naturally varies greatly depending on the countries' level of development, but all countries have some kind of infections control programme and attempts have also been made to identify the major health problems in their area.
To conduct effective disease prevention and control, advanced surveillance of infectious diseases is required. Knowledge of when, how and whom an infectious disease strikes is of the utmost importance for primary preventive work and measures of control. The fact that new infections are cropping up with increasing frequency also increases the importance of systems that detect new infections rapidly.
The Swedish Institute for Infectious Disease Control is responsible for national surveillance of infectious diseases, of which there are today about 50. The national surveillance system has been supplemented during the past few years with overall EU systems. During 2004-05 negotiations under the auspices of the WHO are being conducted concerning new International Health Regulations (IHR) which are to streamline information among countries on outbreaks that threaten to develop into large regional or global problems, e.g. SARS and influenza.
Special problem areas for public health

Sexually transmitted infections 1
The prevalence of sexually transmitted infections (STI) is a major public health problem and has long been so. As early as 1919 the ''Lex Veneris'' provided that doctors were obliged to report cases of infectious sexual diseases and to trace the sources of infection. Because of this, statistics for gonorrhoea and syphilis have been available since then. An obligation to notify HIV/AIDS was introduced in 1985 and for chlamydia infection in 1988.
Major preventive efforts during the 1970s and 1980s, including sex education, more effective treatment methods and efforts to trace sources of infection, drastically reduced the prevalence of gonorrhoea; the number of reported cases sank from almost 40,000 per year in the early 1970s to between 500 and 600 cases during the first years of the twenty-first century; 596 new cases were notified in 2003. A similar development has been noted for syphilis which has declined successively during the past few decades. The domestic spread was insignificant at the end of the 1990s.
Chlamydia, which received attention during the 1980s, earlier showed a similar picture. When the obligation to notify was introduced at the end of the 1980s, the incidence fell steadily for many yearspresumably thanks to directed primary preventive efforts and improved contact tracing, but also in consequence of changed sexual habits in the wake of the HIV epidemic.
The spread of sexually transmitted infections is, however, disquieting. After many years with a sinking number of notified cases of gonorrhoea, syphilis and chlamydia, the figures turned upwards again during the latter half of the 1990s. Chlamydia became notifiable at the end the 1980s and the preliminary figure for the number of new cases for 2004 is around 29,000. With this, the number of new cases is at the highest level since the obligation to notify was introduced, and the rapid decline noted during the first half of the 1990s has been eliminated.
Chlamydia is chiefly a domestic disease among heterosexual youths and young adults, with an element of men who have sex with men. The increasing spread of gonorrhoea, however, can be attributed largely to domestic spreading between men who have sex with men and to infection overseas among heterosexual travellers, primarily to south-east Asia. In addition, since 2000, a syphilis
The organization of Swedish infectious disease control Many national and regional authorities share tasks in infectious disease control. For the protection of human beings against infectious diseases the new Infectious Disease Control Act (2004:168) [2] places the main responsibility upon the following organizations:
N National Board of Health and Welfare, which has the overall responsibility for protection of the population against infectious diseases and which also co-ordinates infectious disease control at national level. N Swedish Institute for Infectious Disease Control, which is the expert authority for following and analysing the epidemiological situation and proposing adequate measures for effective disease control. N The County Councils, responsible for necessary infectious disease control measures being implemented in their own areas. epidemic has been current among men who have sex with men, and this originated in the large cities of Europe and North America. While syphilis remains unusual in Sweden, the epidemic has not yet declined and further domestic spreading may be feared.
More than 25 years have passed since the HIV epidemic reached Sweden. The groups initially afflicted were men who had sex with men, intravenous drug abusers and people infected by a blood transfusion or other blood products. However, this picture has successively changed and today heterosexual infection is responsible for the largest proportion of notified cases of HIV. This is explained chiefly by increased immigration of people from areas where HIV is epidemic who were infected before arrival in Sweden, but also by a number of residents in Sweden infected abroad.
The domestic spread of HIV is still largely dominated by the original risk groups: men who have sex with men and intravenous drug abusers ( Figure 5:71) .
The evident increase in the number of notified cases of HIV infection in Sweden during the past few years is ascribed almost exclusively to imported infection, and there is moreover growing worry concerning domestic spread of HIV infection among certain immigrant groups exposed to risk. In other countries, the increase in the number of HIV cases among men who have sex with men has also been noted.
Thanks to anti-retroviral therapy, which was introduced in 1996, the incidence of AIDS has decreased sharply, meaning that every year more people are living with HIV infection. About 3,200 people were estimated to be carriers of an HIV infection in 2003. During 2003, in all 379 people were notified with HIV infection. Approximately one-third of the newly-diagnosed people during the past few years were infected in Sweden. The prevalence of HIV and AIDS is largely concentrated to the metropolitan regions, chiefly Stockholm county where almost 60% of all cases ever diagnosed in Sweden are found. The domestic spread is even more highly concentrated to Stockholm.
In the case of HIV infection and other sexually transmitted infections, preventive work is based in all essentials upon behavioural science. Information and education to raise awareness of routes of infection and how to protect oneself against these diseases are the keystones of disease prevention and control. To be successful, however, action must be taken in many areas (school, the health services, voluntary organizations etc.). Moreover, measures taken must be supplemented with other efforts, e.g. voluntary testing and tracing of the sources of infection.
The particular difficulty of this type of preventive work is witnessed by a sharply increased spread of these sexually transmitted infections during the past few years, despite comprehensive efforts. Evaluating action taken against HIV and STI, the National HIV and AIDS Commission notes in its report ''Society's Action against HIV/STI'' (SOU 2004:13) [3] the indications that the risk of HIV infection spreading in Sweden was great, even though current domestic spreading at present was at a low and stable level. In particular the Commission pointed out the increased sexual risk behaviour among youths and young adults, the rapid spread of HIV infection in our close surroundings (particularly in the Baltic States and Russia), the comparatively large and growing number of people infected with HIV in their home countries before arrival in Sweden, and reports of a growing development of resistance and of the spread of drug-resistant HIV infection.
The successes of medication are indeed an extremely important step forward in the struggle against HIV infection; such treatment has meant that the number of individuals contracting AIDS has declined rapidly. At the same time it has probably contributed largely to the lessening of watchfulness against the infection in the relevant risk groups and to the increase in sexual risk-taking.
New directed preventive efforts are needed to avoid a wider spread of drug-resistant HIV infection in the risk groups. Particularly worrying is the increasing prevalence during the twentieth century of other STI, besides HIV, among men who have sex with men. This indicates increased sexual risk-taking in this group where the proportion of HIV infected people is one hundred fold higher than among the heterosexual population. This -together with more infected intravenous drug addicts and a larger number of individuals from other parts of the world, sometimes living with undetected HIV infectioncan form a base from which the domestic spread of HIV may regain impetus.
Children's diseases -vaccination
The struggle against the ''children's diseases'' is a good example of successful public health work. The infections covered by this term vary somewhat but today's general child vaccination programme includes protection against measles, German measles (rubella) and mumps, and against diphtheria, tetanus, whooping cough and infection with Haemophilus influenzae type B (a bacteria that can cause infections in the upper airways, e.g. sinusitis and middle-ear inflammation -otitis media -but also bronchitis and pneumonia).
During the past 60 years the general vaccination programmes have been successively developed to embrace most of the diseases that previously afflicted many children. It has been correctly asserted that mortality from the majority of these diseases was declining even before the general vaccination programmes became available for the large majority of citizens, chiefly in consequence of a rising standard of living and improved nourishment. Nevertheless, the vaccination programmes have been enormously important by drastically reducing mortality from these infections to a very low level. This in turn has almost eliminated the ensuing complications of these diseases which affected a relatively small proportion of cases, but were to involve many individuals since these conditions were to infect almost all individuals sooner or later.
The child vaccination programmes continue to develop in step with epidemiological developments and with new possibilities for vaccination against more diseases.
At the same time the programmes illustrate what may be termed the bane of successful prevention: that the focus shifts from problems of disease to problems of vaccination. This applies particularly to an illness such as measles which, at least these days, may be described as mild in most children -even though the proportion of serious complications has not been insignificant and has included pneumonia and, more rarely, meningitis. Yet young parents today normally have a picture of the diseases as fairly harmless, and worry about possible side effects of vaccination has therefore diminished vaccination coverage among children, particularly for the combination vaccine against measles, mumps and rubella -MMR vaccine. From about 95% during the 1990s, MMR vaccination coverage sank to 88.5% in January 2002 for children born during 1999.
This worrying development prompted increased activity from, among other instances, the National Board of Health and Welfare, which published information on vaccine and vaccination directed both to medical staff and parents. In the surveys conducted in 2003 and 2004, vaccination coverage in the children's groups investigated had again increased to 90.5% and 93.4%, respectively.
Care hygiene and antibiotics resistance
Antibiotic treatment of infectious diseases is a milestone of modern medicine. Yet the explosive development in the area, with the production of more and more potent antibiotics and their sometimes uninhibited use, has proved to be somewhat of a medical Achilles' heel. The growth of antibiotics resistance in certain infectious agents today represents a great threat to modern medical care and great efforts are being made -and must be made -to arrest this development.
In Sweden a cross-sectoral programme of action has been developed under the auspices of The National Board of Health and Welfare. The measures required involve efforts both in human medicine and in veterinary medicine and agriculture. As early as 1985 a strategy group for rational use of antibiotics and reduced antibiotics resistance (STRAMA) was formed. This is an informal network of representatives of organizations and authorities working with these issues. STRAMA's work was described in more detail in ''Health in Sweden -The National Public Health Report, 2001'' [1] .
Resistance to antibiotics is very complex problem and cannot, except to a limited extent, be solved only through domestic efforts. Both the EU and the WHO consider antibiotics resistance a very present threat to global public health and work is in progress at European and global levels to halt the development if possible.
The situation with regard to resistance can be followed partly by monitoring continuously the development of resistance in certain selected bacteria within current surveillance projects, and partly by monitoring certain bacteria that are the subject of obligatory notification. Examples of the latter are methicillin-resistant Staphylococcus aureus (MRSA), pneumococci (Streptococcus pneumoniae) and Mycobacterium tuberculosis. In this area, also, the situation in Sweden is more favourable than in large parts of our neighbourhood. The threatening clouds are not absent however and MRSA -earlier considered to be an imported infection -must now be considered as an endemic disease where over 75% of notified cases are reckoned to have been infected in Sweden. In the late 1990s a fairly large outbreak of MRSA was reported in Gö teborg. This was arrested with extensive action but instead, since 2002, there has been an extensive outbreak in Stockholm. Spread of the infection is also reported from other parts of the country.
Imported infection risks and external threats
Knowledge of the spread of infection outside Sweden's borders, and various forms of cooperation, are becoming increasingly important both at European level and globally. The proportion of individuals infected abroad, or where the spread of infection has an indirect link to a period abroad, has increased successively for many infectious diseases during the past ten years. Infection routes vary, but some important ones are travellers infected during an overseas trip (holidays, work or visits to a former home country), immigrants bearing infections on arrival in Sweden and the spread of infections among immigrant groups in Sweden.
Among foreign travellers a fairly small number of exotic infections such as malaria can sometimes give rise to extremely serious conditions. The proportion infected with sexually transmissible infections during a visit abroad is also not insignificant; this group is responsible for a considerable proportion of reported cases of HIV infection. Infection in connection with visits abroad is otherwise dominated by gastrointestinal infections, where infection abroad during the past few years has been responsible for about 80% of notified cases. For Campylobacter the corresponding figure was 55% in 2003.
Those infectious diseases which immigrants bring with them to Sweden vary with land of origin, and reporting of these ''imported diseases'' thus varies over time depending on the native country of the major immigrant groups. Certain chronic diseasese.g. HIV infection and hepatitis B -place particular demands upon the Swedish medical services if the spread of these diseases is to be hindered. One example of effective disease prevention is screening of pregnant women to prevent the transfer of the disease to the child.
Tuberculosis is a disease where spread among native-born Swedes has almost ceased (2 cases per 100,000 inhabitants and year). Most people with newly diagnosed tuberculosis these days are of foreign origin and were infected in their home countries; or are people infected in Sweden by a countryman or another immigrant. The majority are young adults aged 25-44 years. It is easy to underestimate the proportion of cases infected in Sweden but the fact that it is larger than often stated has been noted through e.g. mapping of domestic outbreaks in an immigrant group. There, 72 cases of drug-resistant (mostly isoniazide) tuberculosis were detected between 1996 and 2003.
The external threats have increasingly come into focus during the past few years. They commonly present as infections that are not dispersed through Sweden continuously -not at all, in the normal case -but that have a potential to bring about extensive epidemics (or even pandemics, i.e. worldwide epidemics). They therefore represent serious threats to public health. Influenza, severe acute respiratory syndrome (SARS) and smallpox (which is an eradicated disease) are examples of infections that have been the subject of risk analysis and risk management in the form of preparedness planning and, in certain cases, extensive storage of vaccines and pharmaceuticals.
Influenza recurs regularly every winter season, causing a large number of cases, sometimes also an appreciable excess mortality among old people. The spread throughout Europe has as a rule been preceded by corresponding outbreaks in the southern hemisphere. There has thus been warning, permitting certain preventive measures to be taken, for example vaccine production and vaccination of risk groups.
Influenza virus is very changeable and normally the gene pool in the influenza A strain that afflicts human beings every year is changed slightly in what is known as antigen drift. For this reason, vaccination must be repeated before each new influenza season. Two entirely different influenza viruses can, moreover, combine to form a wholly new variant (antigen shift). This means that most people are fully susceptible to the virus, which in turn can lead to a more extensive spread of the infection. This phenomenon is thought to underlie the two most recent pandemics -Asian flu in 1957-58 and Hong Kong flu in 1968-69.
Many new threats are zoonoses, i.e. diseases afflicting both animals and people and where animals can in different ways infect human beings. A well-known example is avian influenza. Avian influenza has long afflicted poultry stocks in different parts of the world and until the events in Hong Kong in 1997 when it infected 18 people it was not known that the avian influenza virus could cross the species barrier and infect human beings.
The outbreak of influenza among poultry between 2003 and 2005, which is cropping up in large parts of East Asia, is the fifth known outbreak with transfer of the virus direct to human beings. Four of the outbreaks afflicted Hong Kong, where more than 20 people fell ill. In spring 2003 the Netherlands also suffered a sizeable outbreak of avian influenza and 83 people fell ill.
The greatest threat to public health, however, is not avian influenza itself but the risk that it may generate a whole new influenza variant with the ability to spread rapidly among people throughout the world. This has brought new challenges for infectious disease prevention and requires very close collaboration with veterinary medicine.
Another example of diseases that can cross the species barrier came in spring 2003 when a hitherto unknown infectious disease was described in Southeast Asia at various care institutions, in the form of severe pneumonia with rapid spread. Exactly what animal the disease came from is still unclear but the disease, which was given the name SARS is transferred on close contact between the sick person and people in his or her surroundings. The disease has therefore largely afflicted hospital personnel caring directly for patients, or close family members.
SARS spread not only in a number of countries in Asia but also to Europe and Canada, spotlighting the vulnerability of our modern global society. Totally more than 8,000 people are judged to have caught the disease, of whom about 10% died. Experience from this outbreak and others has led to an extensive review of laws, regulations and resources for disease protection both nationally and at European and global levels. In Sweden -where we have not had any confirmed cases of SARS but a number of suspects -possibilities for increased control measures, including health checks of travellers and quarantine in the event of new SARS outbreaks, were introduced on 1 January 2005.
Note
1 See also Chapter 6 for further accounts of sexually transmitted diseases and reproductive health.
